Perceptions of childhood pneumonia in Pakistan : health-seeking behaviors of mothers of hospitalized children by Cody, Sara Helen
Yale University
EliScholar – A Digital Platform for Scholarly Publishing at Yale
Yale Medicine Thesis Digital Library School of Medicine
1993
Perceptions of childhood pneumonia in Pakistan :




Follow this and additional works at: http://elischolar.library.yale.edu/ymtdl
This Open Access Thesis is brought to you for free and open access by the School of Medicine at EliScholar – A Digital Platform for Scholarly
Publishing at Yale. It has been accepted for inclusion in Yale Medicine Thesis Digital Library by an authorized administrator of EliScholar – A Digital
Platform for Scholarly Publishing at Yale. For more information, please contact elischolar@yale.edu.
Recommended Citation
Cody, Sara Helen, "Perceptions of childhood pneumonia in Pakistan : health-seeking behaviors of mothers of hospitalized children"
(1993). Yale Medicine Thesis Digital Library. 2472.
http://elischolar.library.yale.edu/ymtdl/2472
YALE MEDICAL LIBRARY 





Digitized by the Internet Archive 
in 2017 with funding from 





PERCEPTIONS OF CHILDHOOD PNEUMONIA IN PAKISTAN: 
HEALTH-SEEKING BEHAVIORS OF MOTHERS OF HOSPITALIZED CHILDREN 
A Thesis Submitted to the Yale University School of Medicine 
in Partial Fulfillment of the Requirements 
for the Degree of Doctor of Medicine 
by 
Sara Helen Cody 
YMLOCT12 '93 
Acknowledgements 
I would like to thank the Wilbur Downs International Health Committee who 
enabled me to explore a project overseas, and Dennis and Dorothy Mull who 
encouraged me to pursue a project in Pakistan and supervised my work while there. 
This work would have been impossible without the help of Kausar Shahdin who 
translated all of the interviews and provided many insights into the cultures of 
Pakistan. 
I would especially like to acknowledge my advisor Mark Wilson for his 
generosity with time, ideas and good advice. His consistent enthusiasm and 
encouragement for a project only remotely related to his own research interests was 
remarkable and essential in transforming this Downs project into a thesis. 
Finally, this thesis is dedicated to Sergio Ramos, who not only drew most of the 




This study describes mother's perceptions of the etiology and proper treatment 
of childhood pneumonia and documents the health-seeking behaviors of family 
members on behalf of their children ultimately hospitalized with pneumonia. 103 
mothers or primary caretakers of children hospitalized with pneumonia at an urban 
public hospital in Rawalpindi, Pakistan, were interviewed. A detailed history of the 
illness episode between onset of symptoms and hospitalization was obtained from 
each mother, as well as the admission physical exam from each hospital chart. 
The results show that the majority of mothers believe pneumonia to have a 
physical rather than supernatural cause, specifically exposure to cold, and as such it 
should be treated with "hot" remedies. Mothers consulted practitioners of allopathic 
medicine, both trained and untrained, hospital-based and private. They almost never 
consulted traditional homeopaths, hakims or religious healers, or government 
doctors. An increased delay between onset of symptoms and admission was associated 
with more Rupees spent (p<0.0001), older children (p<0.001), a greater number of 
children at home (p<0.01), and less educated mothers (p<0.01). Mother's who had 
prior experience caring for a child with pneumonia behaved no differently than those 
without; mothers from extended families reported health seeking behaviors 
indistinguishable from mothers from nuclear families. There were no correlations 
found between either gender or severity of illness on admission when compared with 
any of the sociodemographic or health-seeking variables measured. 
This study concludes that the limited resources currently targeted for training 
government doctors in the proper diagnosis and management of pneumonia would 
be more effectively used as part of a broad educational campaign directed towards 
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Acute Respiratory Infection (ARI) is perhaps the major cause of infant 
and child mortality in the developing world, causing an estimated four 
million deaths each year [1]. ARI is traditionally classified by anatomic site 
and includes upper respiratory tract disease (common cold, otitis media, 
pharyngitis, tonsillitis and sinusitis), middle respiratory tract disease 
(laryngotracheobronchitis, epiglottitis, laryngitis and tracheitis) and lower 
respiratory tract disease (bronchiolitis, bronchitis and pneumonia). 
Tuberculosis, diptheria, measles, and pertussis are also classified as ARI and 
included in mortality statistics. Denny and Loda [2] combined estimates of 
deaths from pneumonia, measles and pertussis and concluded that ARI is 
most likely the leading cause of childhood death in the developing world, 
exceeding that attributable to diarrhea. A comprehensive review has 
demonstrated that the severity of disease rather than the incidence of 
infection explains the striking difference in mortality between infected 
children of the developed and developing world [3]. Death rates from ARI in 
children of the developing world are 20 to 50 times higher than elsewhere [4]. 
In general, the lower tract infections, especially bronchiolitis and pneumonia 
are the greatest cause of mortality (estimates range from 37% [1] to 75% [5] of 
all ARI deaths). The vast majority of these pneumonia deaths are of bacterial 
etiology, therefore treatable and preventable [6].Two thirds of these deaths are 
among children less than one year of age [1], thereby contributing to high 
infant mortality rates. Although such statistics are based on estimates from 
incomplete data collected over a decade ago1, they are still the most 
frequently cited. Indeed, these figures most likely underestimate the true 
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magnitude of the problem as it is certainly conceivable that many ARI deaths 
in the developing world go unreported. 
Given the extent and long documented history of the problem, the 
institutional recognition of ARI as a global public health problem that should 
be addressed was curiously slow. In a reflective editorial published in 1989, 
Monto [9] suggests that the current status of ARI programs illustrates a 
paradox of public health: prompt acknowledgement of a problem is often 
hindered by unclear solutions, however acknowledgement is also a 
prerequisite to mobilize resources to identify the solution. He traces the 
history of ARI programs and attributes this slow recognition to three factors: 
1) the lack of precise conclusions concerning ARI as a leading cause of death 
resulting from vital statistics from a collection of developing countries, 2) lack 
of perception of ARI as a "tropical” disease, and 3) lack of data on etiology and 
consequently a plan for prevention and treatment. 
A common response to the ARI problem was clearly stated in a 1979 
article that appeared in The New England Journal of Medicine advocating 
selective primary health care for particular diseases based on their prevalence, 
morbidity, mortality, and feasibility of control. "Respiratory infections, a 
major cause of disability and death, are not listed in [priority] Group I because 
of the difficulties involved in preventing and managing them. A wide 
variety of viruses and bacteria are associated with pulmonary infections, and 
no specific causative agent has been found in most patients." [10] While 
under ideal circumstances, a statement like this would have inspired an 
outpouring of support for research on the etiology and epidemiology of ARI, 
institutional support was largely limited to declarations of the problem, and 
research was carried out on a small scale by a few groups scattered about the 
globe. In 1982, the WHO formally established an ARI Control Program on an 
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organizationally equal level to the Expanded Program on Immunization and 
Control of Diarrheal Diseases; however the level of funding was significantly 
less. A cornerstone of the control program was effective case management 
through accurate clinical diagnosis to determine severity of disease and 
appropriateness of antibiotic therapy. As far as can be discerned from the 
literature, the original algorithms for diagnosis and treatment are primarily 
based on experience from one site in Papau New Guinea [11]. However, the 
language of a 1981 Memorandum on the clinical management of ARI is 
tentative and reflects the dearth of basic research; recommendations for 
antibiotic use are prefaced with "It is difficult to make a rational choice of 
drug regimes when the common pathogens causing pneumonia, and their 
drug sensitivities, are unknown" [12]. 
Revisions and refinements of the protocol were subsequently made; 
the majority of changes were also based on data from Papau New Guinea 
[13-16], As several studies showed tachypnea to be an accurate clinical 
indicator for pneumonia [17-19], the current version of the protocol 
emphasizes counting respiratory rate and noting subcostal or supraclavicular 
retractions, commonly referred to as chest indrawing. Briefly, cough and 
fever without increased respiratory rate for age or chest indrawing indicate 
mild self-limited disease that can be managed conservatively without 
antibiotics. Increased respiratory rate for age without chest indrawing signifies 
probable non-severe lower respiratory tract disease, requiring a short course of 
antibiotic therapy. Finally, the presence of chest indrawing with or without 
tachypnea indicates severe pneumonia requiring hospitalization for antibiotic 
therapy. 
There are a few caveats to this protocol. First, it cannot be assumed that 
age and lower respiratory infection are the only factors affecting the 
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respiratory rate. Systemic conditions such as fever or malnutrition, as well as 
the state of the child (awake, asleep, calm, agitated or crying) and the method 
of counting may all affect the respiratory rate [20]. Second, it has been debated 
whether the sensitivity gained by using an age specific respiratory rate is 
merited considering that the added complexity may limit its use among lay 
health workers without significantly affecting morbidity and mortality rates 
[21,22]. And lastly, the presence of chest indrawing is not always obviously 
present or absent. By this protocol, a child has either severe pneumonia or no 
pneumonia depending on the presence or absence of chest indrawing, which 
in borderline cases may reflect the age or activity of the child or the experience 
of the observer more than the pathology of the lower respiratory tract. 
By the mid 1980s, ARI became recognized as a global public health 
problem by a broader audience. An editorial in the Lancet, though 
overstating the magnitude of the problem by more than a factor of three in 
their title, nicely outlines the scope of the problem [23]. Seemingly responding 
to Walsh and Warren [10], Chretien et al[24] write in the New England 
Journal of Medicine: 
No matter who is responsible, the situation represents seriously 
misplaced priorities. The lack of recognition of the problem, the lack 
of funds, and the lack of programs have led to an international 
tragedy of almost unprecedented magnitude. 
Properly organized research programs into the etiologic agents 
involved in acute respiratory infections, together with data collection 
on other contributing factors, including demographic, geographic, 
climatic, and social factors, are needed so that effective programs of 
prevention and treatment can be mounted.... If...this problem is not 
tackled soon, the international tragedy may become an international 
scandal. (Chretien 1984: 983-4) 
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In fact, research programs eventually were carried out in tandem with 
the already established control programs. While it would have been 
unconscionable to withhold treatment and control programs until the 
etiologic, demographic and social factors had been fully researched, the 
parallel administration of treatment and research projects left the potential 
for misdirected or inefficient control programs. 
ARI Interventions in Pakistan 
With assistance from USAID, UNICEF, and WHO, Pakistan initiated its 
National ARI Control Program in late 1989, the primary goals being to reduce 
the incidence and severity of ARI, and to rationalize the use of antibiotics in 
the treatment of ARI. At the time the program was initiated, there were no 
national level data about ARI, although some studies had just been 
completed. The initial research in the early 1980s were primarily small 
hospital-based studies documenting the incidence of ARI admissions and case 
fatality rates, with the isolation of etiologic agents in one study.2 In the late 
1980s, three larger studies were published in journals readily available to 
western scientists. The first, based on data gathered in Lahore between 1964 
and 1978 focused on disturbances in growth patterns and correlated lower 
respiratory tract infections with poor housing standards [26]. The second was 
a field study in Abbottabad which documented a 55% decrease in ARI 
mortality in villages following a one-year intervention program consisting of 
Community Health Workers and a Health Education program [27], The third 
was part of a multi-country study on the epidemiology and etiology of ARI 
sponsored by the Board on Science and Technology for International 
Development (BOSTID). This study demonstrated a marked seasonal 
variation of infection and a high rate of bacterial isolates from blood [28] as 
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well as an in vitro resistance of the isolated pneumococci: 97% resistance to at 
least one antimicrobial drug and 31% resistance to cotrimoxazole [291. 
The implementation of a National ARI Control Programme in 
Pakistan was long overdue. As a developing country that ranks among the 
countries with the highest mortality in children under five years of age [30], 
an estimated 140,000 to 800,0003 of these deaths are attributable to ARI, and 
many of these to vaccine preventable diseases or treatable bacterial 
pneumonias. 
When the first National ARI Workshop was held in late 1989, no 
behavioral, ethnographic, or health systems research concerning ARI in 
Pakistan had been done. The Persian Gulf War in the winter of 1991 resulted 
in a severe cut of already limited funds by USAID and UNICEF, and plans for 
national scale studies of attitudes and behaviors were abandoned. Some have 
argued that these types of studies should be the among the top priorities in 
countries with limited resources [4,31]. Indeed, the socioeconomic, cultural, 
and behavioral factors have been called the "Achilles heel" of health 
problems in the Third World [32]. Despite the lack of central support, a 
handful of recent studies addressing beliefs and practices surrounding ARI 
have begun to elucidate some of the problems of the current National ARI 
Programme. 
A simplified version of the steps that must transpire for a child with 
severe bacterial pneumonia to successfully recover will help provide a 
context in which to review prior research. These steps leading from illness to 
recovery are decidedly "medico-centric", that is, we assume there is a need for 
intervention with allopathic drugs, antibiotics in particular, for a child to 
recover.4 However, we also recognize that these health-seeking behaviors 
which are manifested between onset of illness and recovery must be 
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understood within their cultural context. First, the mother and/or other 
family members must recognize that the child is ill. Second, appropriate 
treatment for the illness must be sought. The decision to seek care from an 
outside provider can be hindered or facilitated by a multitude of factors, 
including advice from family members and neighbors, social restraints on the 
mothers mobility and ability to act on decisions, competing obligations to 
other members of the household, or physical restraints such as accessibility of 
providers and transportation. Third, the chosen provider of treatment must 
also recognize the severity of illness and provide appropriate care. And 
finally, the mother or primary caretaker must comply with the treatment as 
provided. While this course from illness to recovery is grossly simplified and 
many other physiologic and environmental factors may impact the outcome, 
it provides a useful framework in which to review current work and to 
introduce the present study. 
Addressing the first step in this simplified framework, a recent study 
asked whether Pakistani mothers intuitively perceive the severity of disease. 
The authors demonstrated that mothers recognized fast breathing and chest 
indrawing in their children with 68% sensitivity and 88% specificity, and that 
accurate diagnosis of both signs was improved among those mothers who 
had prior experience with pneumonia [34]. Activities related to the second 
step iegarding seeking treatment are commonly referred to as "patterns of 
resort" or "health-seeking behaviors" in the anthropological literature. A 
recent study from Balochistan described the health-seeking behaviors of 18 
women and 23 children for an assortment of conditions; it noted an eclectic 
approach to health care with utilization of multiple medical systems [35]. 
Another study, conducted about a year before the present study but in the 
same hospital, described patterns of resort of 50 mothers of children with 
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non-severe pneumonia. The study concluded that care sought progressed 
from home remedies to inexpensive accessible traditional healers, to more 
sophisticated and expensive allopathic doctors. It also suggested that mothers 
with prior pneumonia experience sought care sooner than those without, and 
that mother's behavior differed depending on the sex of the child [36]. A 
survey from the Punjab of community concepts of acute respiratory infections 
and their proper treatment was also completed recently [37]. An earlier 
descriptive study provided some insights as to pattern of resort with regard to 
respiratory infections. Interviews with 35 mothers and 4 self-trained 
allopathic practitioners in urban squatter settlements outside of Karachi 
suggested that mothers prefer to consult a private practitioner when their 
child has pneumonia, though they would consult a government doctor if no 
other option was available [38]. 
Regarding the the third step in our simplified framework, it is widely 
rumored that most doctors, government and otherwise, do not count 
respiratory rate when assessing respiratory infections, nor do they prescribe 
antibiotics in a manner resembling that outlined by the WHO protocol. Some 
insights were provided by Mull et al [38], who observed four practitioners and 
noted that they did not count respiratory rate or know to look for chest 
indrawing. A 1990 government investigation undertaken to determine why 
government health centers reported such high rates of antibiotic-requiring 
moderately-severe disease, found that the doctors essentially made the 
diagnosis to fit the medicine they dispensed. The doctors lacked confidence in 
the WHO protocol and felt it difficult to withstand pressure from patients to 
prescribe particular medicines, especially injections, and they feared losing 
their patients to specialists and doctors in government hospitals who they 
perceived as just as willing to ignore the protocol and prescribe according to 
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patient demand [39]. The final step, compliance with prescribed treatment has 
been touched on by several of the above mentioned studies, but not addressed 
in detail. 
The question of whether families consult government doctors when 
their children are ill merits further study. Central to the National ARI 
Programme as currently planned is the training of government doctors to 
follow the WHO protocol for diagnosis and management of ARI. These 
doctors, who are assigned to the Rural Health Centers (RHC) and Basic Health 
Units (BHU), are meant to provide basic primary care to a majority of the 
population. However, as described above, it has been suggested that a 
majority elect not to seek care at government clinics and go elsewhere for care 
when their children are ill. 
Study Objectives 
The general objective of the current study was to combine 
anthropological and epidemiological field methods to document how 
pneumonia was perceived and managed in one Pakistani community. 
Mothers of children hospitalized with pneumonia were chosen as subjects so 
that the child's severity of illness could be adequately characterized and 
related to the health-seeking behaviors described by the mothers. In addition, 
the hospital-based sample allowed the narratives to reflect a current illness 
episode thus removing the bias of hypothetical responses often encountered 
in surveys of community attitudes. The specific aims of the study were: 




2) to document a mother's typical pattern of resort on behalf of her sick 
child, including delay in seeking care, type and number of 
practitioners consulted, distances traveled, and rupees spent 
3) to provide a sketch of the diagnostic and prescribing habits of 
different types of health care providers as reported by mothers, 
allowing basic comparisons to be made 
4) to compare the behaviors of mothers whose children had a history 
of pneumonia with those whose children did not 
5) to compare health-seeking behaviors on behalf of male children 
with that for females. 
The ultimate goal was to characterize both patterns of care for pneumonia 
and mother's understanding of the illness with the hope of providing useful 




Study Site. The study was conducted in Rawalpindi, Pakistan, an ancient city 
of sprawling bazaars, now almost continuous with the recently constructed 
modern capital, Islamabad. Rawalpindi is located in the northwest corner of 
the Punjab province, the most densely populated of Pakistan's four 
provinces. The vast majority of the inhabitants are Punjabi speaking 
Muslims; a minority speak Pashto, Hindko, Afghani, Farsi, Sindhi, or a local 
mountain dialect, Potohari. The study was conducted at Rawalpindi General 
Hospital (RGH), a 507-bed public hospital in the center of the city that serves a 
poor, predominantly urban population. Approximately 65% of the patients 
come from the city and 35% from surrounding rural areas. The study was 
conducted from January 19, 1992 to March 4, 1992 during the latter half of the 
cool rainy winter season when the majority of children with respiratory 
infections present to the hospital [28]. The study was concurrent with related 
research on the clinical efficacy of cotrimoxazole in childhood pneumonia 
conducted by physicians from Rawalpindi General Hospital in collaboration 
with the Centers for Disease Control. 
Study Sample:. Mothers or accompanying adults of children between the ages 
of two months and five years with clinically diagnosed pneumonia were 
interviewed. The diagnosis of pneumonia was made by RGH physicians on 
the basis of physical signs that met WHO criteria. Because of concurrent 
enrollment in the cotrimoxazole clinical efficacy study (heretofore referred to 
as the CDC study), the physical exams and diagnoses were consistent 
throughout the study period, and record keeping was complete. Patients with 
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mild disease who would ordinarily have been treated as outpatients were 
admitted for serial exams and observation under treatment. Both patients 
accepted to the CDC study, and those excluded from the CDC study due to 
severity of disease were included in this study. A non-random convenience 
sample of mothers or caretakers were interviewed based on the availability of 
the interpreter, and the mother's and the researcher's transportation to the 
hospital. Frequently, another adult family member in addition to the mother 
(e.g. husband, mother-in-law, sister-in-law) was also present for part or all of 
the interview. Interviews were conducted every day of the week except 
Friday, during the morning or early afternoon prior to the main meal, but 
before visiting hours when the mothers were preoccupied with additional 
family responsibilities. The majority of the interviews took place on the 
inpatient pneumonia ward. The remainder of interviewing was conducted in 
the outpatient clinic after diagnosis but before admission, or before admission 
was refused. The interpreter for all interviews was a local Muslim woman 
fluent in English, Urdu and Punjabi, and familiar with the hospital setting. 
After verbal informed consent was obtained, the mother and/or other family 
members present were interviewed; the interview usually lasted 20 to 90 
minutes. 
Data Collection: The interview was semi-structured and in-depth, guided by 
a two part questionnaire. Part 1 was a set of structured questions regarding 
demographics, family structure and indicators of socioeconomic status. Part 2 
addressed the treatment of the illness before admission to the hospital. 
Questions in this part were less formally structured and many follow-up 
questions were asked as needed to elicit a detailed description of the illness 
episode including care sought, providers consulted, and rupees spent. These 
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data were gathered to characterize each mother's pattern of resort when 
confronted with pneumonia in her child. For each visit to a provider, 
mothers were asked specifically about the use of a thermometer, stethoscope, 
and any activity which might have been construed as the taking of a 
respiratory rate (use of a watch, looking a long time at the chest, etc). 
Respondents were also asked about their prior experience with pneumonia 
and/or pneumonia deaths, the cause of the illness, and the use of home 
remedies. In addition, the physical exam on admission was recorded from the 
chart, including temperature, respiratory rate, presence of chest indrawing or 
nasal flaring, blood oxygen saturation, and weight. 
The gender of other pediatric pneumonia patients presenting during the 
stud} period was recorded but they were not interviewed. The pediatric 
inpatient registers for 1990 and 1991, and well as the outpatient register during 
the study period were reviewed. 
Data Entry and Analysis: Data from questionnaires was entered into a Lotus 
1-2-3 spreadsheet format on a desktop computer. The Lotus files were 
transformed into Statistix files, and all data analysis was performed by 
Statistix software. Continuous variables were compared using multiple linear 
regression, categorical variables with Chi-square and Yates corrected p value, 
and categorical and continuous variables using one way analysis of variance. 
The variables from the admission physical exam were combined to create an 
indey of severity of disease that was independent of age and could be used to 




Derivation of the study sample 
Of the 2352 pediatric patients presenting to the outpatient clinic during the 
study period, 218 (9.2%) of these were diagnosed with pneumonia. Because of 
the concurrent CDC study, all were eligible for admission regardless of 
severity of disease. Of these 218, 22.5% refused admission, 39% had 
uncomplicated pneumonia and were enrolled in the CDC study, and 38.5% 
had very severe or complicated pneumonia and were admitted to the regular 
pediatric ward. Our study sample of 103 patients was derived from all three 
groups; with most being drawn from the CDC study group (66%), or the 
pediatric ward (29%) (Figure 1). Because only 6 mothers who refused 
admission of their children were interviewed, this group cannot be 
adequately characterized. 
The patients in the CDC study and those admitted to the ward differed 
in certain respects. The "CDC" children were, by definition, less ill; in 
addition they tended to be younger than the "ward" children and were more 
likely to be first born males, ill for a shorter period of time before admission, 
and born to better educated mothers. There was no significant difference 
between the groups with regard to mother's age, ethnicity, income, birth 
order, percent from extended family, or sex of child (Table 1). Families of 
"ward" children tended to have spent more money on the illness episode 
before admission, to have consulted a greater number of different providers 
and to have made more visits per provider, but these last three variables were 
not statistically significant (all p's >0.05). Of the patients admitted to the ward, 
the girls tended to be sicker than the boys (p=.08). 
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Representativeness of study sample 
The gender distribution of the study population (61.2% male; 38.8% 
female) was not significantly different from the distribution among all 218 
pneumonia patients who presented during the study period (63.7% male; 
36.3% female). The age distribution of the study patients was also similar to 
that of other pediatric populations with ARI; the majority (67%) were 12 
months of age or younger (Figure 2). Males were younger with a mean age of 
9.4 (+/- 1.5) months; the mean age of females was 13.6 (+/- 1.9). This 
difference approached significance (p=0.08); perhaps a larger sample size 
would have revealed a statistically significant difference. Families of study 
patients were characteristic of the population at large in terms of size and the 
percent living in extended families. The level of parental education of the 
study group, while higher than that for the Punjab, was essentially identical 
to that of major cities in Pakistan (Table 2). 
Sociodemographic description of sample 
The study population predominantly came from urban areas (83.3% 
from Rawalpindi or Islamabad), and from extended families (64.1%). The 
majority were Punjabi speaking; a minority (11.7%) spoke Pashto, the 
language of the Northwest Frontier Province bordering Afghanistan. Urdu 
was spoken by 86.1% as a second language. Most mothers did not earn wages; 
reported husband's income averaged 2,456 rupees per month ($98 U.S.). This 
average is somewhat skewed by a few families with unusually high incomes; 
the median income was 1900 Rps/month ($76 U.S.). Notably, 92% reported 
their income to be irregular. Mothers generally were poorly educated, having 
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completed an average of 3.9 years of school; father's were somewhat better 
educated having completed an average of 7.4 years. 
Mother's perception of etiology 
Mothers reported overwhelmingly that they believed the cause of 
pneumonia to be exposure to "cold" (Table 3). A few thought the cause to be 
some combination of physical cold and supernatural forces, and even fewer 
volunteered responses related to contagion or a predisposing illness. Cold was 
described both as a temperature state as well as a humoral quality. The child 
might be affected directly, as in the case of exposure to cold weather, cold 
water, cold air drafts, or frequent bathing. Alternatively, the cold was 
believed to result from indirect transfer through "cold" breast milk if the 
nursing mother was in a "cold" state from exposure to cold temperatures 
(especially after washing clothes, dishes or floors). The abrupt change from 
hot to cold (Urdu garam-saard) was seen as more harmful than simple cold, 
leaving the body in a particularly vulnerable state. 
A striking example of garam-saard is worth recounting in some detail. 
During a relatively calm period on the ward when no adult males were 
present, a mother-in-law described how her only grandson had contracted 
pneumonia. She related that her son's wife, and the mother of the child in 
question, had (against strict orders) had intercourse with the son, bathing 
immediately thereafter as dictated by the Holy Quran. Because she had been 
in a "hot" state having received "heat" from her husband's semen, and then 
undergone a rapid change in state via contact with cold water, she was 
particularly vulnerable state of garam-saard. Her baby cried soon thereafter 
and she breast-fed during this dangerous time, passing the cold to the child 
and giving him pneumonia by the next day. When the mother-in-law 
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returned the next morning after visiting with another son, she found her 
grandson ill and blamed her daughter-in-law. Before this incident, the 
mother-in-law had been sleeping between her son and daughter-in-law as a 
means of preventing pneumonia in her grandson! 
Other families used less extreme forms of pneumonia prevention. A 
total of 16 families, including the mother-in-law above, volunteered means 
of pneumonia prevention though they had not been specifically asked this 
question. Breast-feeding mothers avoided foods thought to be humorally 
"cold", such as oranges, sour foods, pickles, yogurt or rice, and tried to eat 
more eggs and other foods felt to be humorally "hot." Five mothers were 
reluctant to bathe their child for fear of contracting pneumonia; these 
children went without a bath for 10 to 30 days or until the head itched. 
Several mothers volunteered ideas of how cold had entered the body 
and caused the congested signs they observed in their children. Of particular 
concern was the production of phlegm (Urdu rayshn), thought to originate in 
the brain and flow out through the nose, especially if this flow of raysha was 
blocked, a cause of significant pain. The feet, even with shoes on, were a 
vulnerable port of entry for cold. Cold weather was also thought to cause 
rayshn as the cold air went in with each breath. Just as cold milk was thought 
to give raysha, hot green tea was thought to melt raysha.5 
The decision to seek care 
The illness narratives reveal that many different members of the 
family typically participate in the decision to seek care and ultimately bring 
the child to the hospital. The mothers were the first to suggest that the child 
needed care, with the exception of nine cases in which another family 
member or neighbor did. The decision to bring the child to the hospital 
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required the husband's permission or notification in 44% of the cases, and in 
his absence, mothers most often sought permission from or notified another 
in-law or their own parents if they happened to be visiting at home (Table 4). 
The mother-in-law, as illustrated in the above example, or older sister-in-law 
may exert tremendous influence and even direct care. Female relatives, 
grandmothers, aunts, cousins, sisters, even landladies and neighbors, and less 
often the husband or grandfather participated in assessing the child and 
deciding to seek care. The husband or another male relative most often 
accompanied the mother and child to the hospital. 
Home treatments 
In 70% of the cases, mothers resorted to home treatments before 
seeking care outside. About one quarter of these at home treatments were 
with over the counter drugs, such as Amoxil drops (n=2), Ampiclox (n=l), 
Septron (n=l), Paracetemol (n=6). Panidol (n=l), Ponstam(n=l), Calpol (n=2), 
Phenergan (n=l), or Tixylix (n=l). The other three quarters consisted of more 
traditional home remedies, given to provide heat and comfort to the child, 
and focused on the physical cold as a cause for the disease (Table 5). Many 
mothers wrapped their children in multiple layers of clothing (Figure 3b). 
Occasionally, if a supernatural as well as a physical cause was suspected, the 
child would also wear a tnveez or amulet with appropriate passages from the 
Holy Quran to protect against fear, excessive crying, or vulnerability to illness 
(Figure 4). Frequently the home remedies were initiated at the beginning and 
continued throughout the illness episode; when a practitioner was consulted 
the home remedies were not necessarily stopped in exchange for the 
medicines but rather were used as a compliment to the medicines. Less often. 
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the families initiated home remedies for the first time after a practitioner had 
already been consulted. 
Pattern of resort 
The 103 families made a total of 194 different visits to health care 
providers between onset of illness and admission to Rawalpindi General 
Hospital (Figure 5). The type of provider was categorized according to the 
mother's description. In practice, verbal accounts of provider type were often 
quite difficult to assess. Mothers were often unsure whether the "doctor" to 
whom they brought their child was a qualified doctor with an MBBS degree, 
or a Chota doctor (Urdu for small): an unlicensed untrained practitioner 
who practices allopathic medicine and dispenses drugs. Hence providers were 
classified as 7M.B.B.S. if the mother was unsure, and Chota if she knew the 
"doctor" had no formal training. The dispensers, compounders, and 
vaccinators were a group similar to the Chota doctors in that they practice 
allopathic medicine without formal training to do so, however they do not 
call themselves doctors. They typically operated out of a small pharmacy, drug 
shop or dispensary. Other health care providers such as hakims and 
homeopaths in Pakistan are described elsewhere [38]. Briefly, homeopaths 
diagnose mainly by history and adhere to a system of medical philosophy 
developed in Germany in the late 1700's centered on the concept that "like 
cures like"; hakims are practitioners of Hikmat, sometimes referred to as 
Unnani, are seen as most helpful to patients with chronic conditions, 
attributing most ills to disorders of digestion. A handful of patients used the 
pediatric clinic at Rawalpindi General Hospital as their main source of care, 
returning there for supportive treatment until the child became so sick as to 
require admission. Some families used other hospital clinics in this way and 
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then came to RGH if specifically referred by the other hospital. A physician 
from RGH was stationed at a nearby hospital specifically to recruit patients for 
the CDC study. Of note, only two of 194 visits reported by all mothers were to 
a doctor in a government facility. 
The composite pattern of flow between providers eventually leading to 
admission at RGH is represented in Figure 6. The behavior can be 
characterized by a preference for allopathic style care from private 
practitioners, regardless of their licensure or formal qualifications. To 
facilitate analysis, Chota, 7M.B.B.S., and Dispenser/Compounder were 
regarded as functionally similar and all classified as Chota doctors. Military 
and government doctors were combined with private M.B.B.S. doctors, and 
RGH doctors are combined with doctors from other hospitals. There was no 
apparent pattern of consulting one type of provider before proceeding to 
another; rather families moved freely between licensed and unlicensed 
providers, preferring allopathic style care over traditional hakims, 
homeopaths or religious healers for the treatment of pneumonia. Families 
who initiated care with a licensed provider were unlikely to change to a 
unlicensed provider. 
Diagnostic and prescribing habits of providers 
The physical exams performed and medicines dispensed were described 
as they were understood by the mothers. These data are frequently incomplete 
as mothers were not present during all visits. Regarding the physical exam, 
mothers reported that hospital-based doctors counted respirations 46% of the 
time, private M.B.B.S. doctors 12% of the time, and Chota doctors, 
homeopaths and hakims never. If hospital doctors are broken down into 
RGH doctors and doctors from other hospitals, it can be seen that the high 
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frequency of counting respiratory rates can be accounted for by the RGH 
physicians trained for the CDC study. All providers used stethoscopes at least 
some of the time, however few lifted the shirt when auscultating the chest. 
Hospital-based doctors were the least likely to use a stethoscope, but when 
they did they almost always lifted the shirt (Figure 7). 
The prescribing habits of private M.B.B.S. doctors and Chota doctors 
were almost indistinguishable as far as the form of medicine (Figure 8); Chota 
doctors however tended to dispense more of each medicine (Table 6). Over 
50% of both private M.B.B.S. and Chota doctors gave injections, while 
hospital-based doctors rarely did so. Hakims and homeopaths dispensed more 
tablets than did Chota doctors, who in turn dispensed more than private 
M.B.B.S. doctors. Hospital-based doctors almost never dispensed tablets. 
Mothers could describe the form of the medicine (e.g. color, consistency, size, 
amount) in detail, but almost never knew what these medicines contained. 
They were, however, supposed to cure a particular symptom. Occasionally 
mothers brought all medicines from previous providers with them to the 
hospital (Figure 9). The cost of visiting a particular provider ranged from 0 to 
100 Rps; the average cost of a visit to an unlicensed Chota doctor, medicines 
and all, was 16 Rps compared with 23 Rps to visit a licensed M.B.B.S. doctor 
(Figure 10). 
Provider choice and reasons for discontinuing care 
The most commonly expressed reason for choosing a particular 
practitioner new to the family was that "the neighbors go there". The 
number of different providers consulted and number of visits made before 
admission to RGH varied tremendously. On average, mothers made 2.4 
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(+/-0.2) visits to 1.7 (+/- 0.1) different practitioners during the 6.7 (+/- 0.6) 
days of illness before presentation to Rawalpindi General Hospital. They 
averaged 1.5 (+/- 0.1) visits to each provider they consulted before turning to 
the next provider. 77.7% made only one visit per provider before turning to 
another provider or presenting to the hospital. The illness narratives reveal 
frequent comments such as "the child didn't improve, so we went to another 
doctor." The threshold for discontinuing medicines that were not perceived 
as effective varied between hours and days, though families usually lost trust 
in the doctor and the medications if they hadn’t worked within a day. 
Only four mothers volunteered a strong preference for injections, 
stating "the child will not get well if the doctor does not give an injection", 
"injections work faster", and "the child can be cured" with an injection. 
However, another family did not return to their doctor for a second promised 
injection because the first had not worked. 
Length of Delay 
The delay between onset of symptoms at home and admission to 
Rawalpindi General Hospital was longer for older children (Table 7). 
Similarly, mothers with a greater number of other children at home or less 
education were more likely to delay taking their children to RGH. Mothers 
with zero years of education waited an average of 8.3 (+/- 7.1 S.D.) days before 
bringing their children to the hospital while those with a secondary school 
education (9-10 years) delayed an average of 2.7 (+/- 1.1 S.D.) days. In addition, 
mothers who delayed longer had also consulted a greater number of different 
providers and spent more money on care before admission. However, those 
who waited longer were less likely to have changed provider after every visit, 
having made a greater number of visits per provider consulted. Those who 
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visited providers only one time delayed an average of 5 days, while those 
who visited each provider two times had delayed an average of 9.4 days. 
However, severity of illness on admission was not correlated with either total 
number of providers consulted or total number of visits made. Increased 
delay was not associated with increased distance traveled to the hospital 
(p=0.16). Older mothers brought in older children (p<0.05), and more literate 
mothers brought in younger children (p<0.01). 
Prior experience with pneumonia 
Mothers who had prior experience with pneumonia by virtue of a 
previous episode of pneumonia in the hospitalized child and/or in another 
child at home were compared with mothers who had no prior experience. 
Mothers with prior experience had more children at home, an average of 4.2 
as compared with 2.4 (p<0.0001), but were otherwise comparable to those 
without experience in age, education, income, percent from extended 
families, and distance traveled to the hospital. With the exception of having 
visited fewer different providers before admission (1.4 compared to 1.9), 
mothers with prior pneumonia experience behaved no differently than those 
without. There were no statistically significant differences with regard to the 
health seeking behavior variables measured (Table 8). 
Behavior of extended vs. nuclear families 
While many variables related to the composition of extended and 
nuclear families showed statistically significant differences, the health seeking 
behavior of these two groups with regard to pneumonia in their children was 




During the study period, significantly more male than female children 
were brought to the pediatric outpatient clinic for evaluation, and of those 
diagnosed with pneumonia, more were male (Figure 1). This is similar to the 
pattern of pneumonia admissions to the pediatric ward at Rawalpindi 
General Hospital during 1990 and 1991 (Table 10). Of the pneumonia 
admissions over those two years, the pneumonia case fatality ratio for 
females was 11.2% compared to 7.2% for males (p=0.05). However, within the 
study population, few statistically significant gender differences were found. 
The reported sex ratio of children at home showed more males (175) 
than females (150); however, when study patients were subtracted from these 
totals the ratio of males to females became 1.02 : 1.00. Mothers with less 
education reported having more male children (p<0.05), while those with 
more education reported having more females (p=0.056). 21.6% of mothers 
reported a history of one or more male deaths, versus 10.8% reporting one or 
more female deaths, but these differences were not statistically significant. 
When males and females in the study were compared in terms of 
family structure, health seeking behaviors, parents' education, and severity of 
illness on admission, few differences were found (Table 11). More girls than 
boys had previously had pneumonia (p<0.05); this may reflect the older 
average age of the girls. Among the ward patients, girls tended to be sicker 
(p=0.08). There appeared to be a tendency for mothers of female patients to 
report a history of more child deaths (p=0.06), particularly more female child 
deaths (p=0.08). Families with higher monthly incomes tended to bring in 
more boys (Rps 2,722) than girls (Rps 2,036) (p=0.13). However these findings 
did not meet the criteria for statistical significance. 
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Similarly, families of first born males did not differ from the 
remainder of families in the sample with regard to health seeking behaviors 
(length of delay, number or type of providers consulted, number of visits 
made, distance traveled, rupees spent, mode of admission to hospital), or 
family (mother's education, father's education, income, extended vs. nuclear 
family, ethnicity), except that mothers of first born males were younger than 
other mothers (22.9 yrs vs. 27.1 yrs; pcO.OOl). 
Outcome: severity of illness on admission 
A severity of illness index was created (Appendix 2) as a means for 
comparing outcome of health seeking behaviors using a combination of 
physical signs to compare other variables . An increased severity of illness on 
admission was associated only with an increased number of visits per 
provider consulted (p<0.05). There was a trend toward increased severity of 
illness and increased distance traveled to the hospital, but this was not 
statistically significant (p=0.07 ANOVA). All other variables tested were not 





This study represents an effort to combine both epidemiological and 
anthropological field methods to better describe health seeking behaviors and 
outcomes in the context of quantifiable sociodemographic variables. It has 
described patterns of health seeking behaviors of a cohort of poor urban 
Pakistani mothers on behalf of their children ultimately hospitalized with 
pneumonia, building on the findings of two recent related studies [35,36]. The 
present study contributes statistical strength to patterns that have been 
anecdotally described but not measured, and in some cases refutes 
conclusions of previous descriptive studies. 
With regard to methodology, it was found to be particularly important 
in the conservative Muslim culture of Pakistan that the interviewer was of 
the same sex as the respondents. This situation reduced bias and 
foreshortening of answers. It was noted incidentally that the detail of many 
volunteered responses diminished significantly when a male physician or 
family member was present. Much anecdotal data would not likely have been 
volunteered by the mothers had the researcher and interpreter not been 
women. Often subtleties of answers provided insights for areas of further 
research. For instance, although it has been reported that mother's milk can 
become "tainted" or "bad" secondary to almost any activity of the mother [40], 
the often very intimate reasons for not breastfeeding found in this study have 
not been previously reported. The young woman scolded by her mother-in- 
law for breastfeeding after having had intercourse illustrates the conflicting 
demands and sometimes hidden social forces acting on young women, who 
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must make decisions regarding the health of their children. It is ironic that 
while malnutrition is a risk factor for ARI [41], breastfeeding is sometimes 
withheld as a means of prevention. 
Because this was a hospital-based rather than community-based study, 
the behaviors described may not be representative of all urban mothers, but 
particular to that population of mothers who would ultimately consider the 
hospital an acceptable place for care. Although there are no adequate figures 
concerning hospital use compared to use of other practitioners in Pakistan, 
nor is there research on perceptions of care at the hospital, informal 
conversations with hospital staff and some comments by mothers reveal that 
the hospital may often be associated with death and therefore feared and 
avoided. (There is certainly good reason to associate the hospital with death; 
the RGH register for 1990 and 1991 showed a 10% death rate on the Pediatric 
ward. The actual death rate of inpatients may be even higher as many 
families take their children from the hospital just prior to death. Among the 
more practical reasons for this, the cost of transporting a sick but living child 
on public transportation is far less than the frequently prohibitive cost to 
transport a dead body.) Perhaps then the patients in this study were a slightly 
unusual group in that they were from families who would consent to 
admitting their child to a hospital. Had the 22% who refused admission been 
interviewed, a different pattern might have emerged. 
For a hospital-based study, this study is probably biased towards patients 
with less severe disease, as many children admitted to the CDC study had 
only mild cases and could have been appropriately treated as outpatients. In 
general however, characteristics of of the pediatric pneumonia population at 
RGH [41], the percent of pneumonia admissions to the pediatric ward [42], 
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and the case fatality ratio [4], are comparable to that described in other 
hospital-based studies in the developing world. 
Apart from severity of disease, it is not clear why there were so many 
statistically significant differences between the CDC study patients and the 
pediatric ward patients. Maternal education, birth order, number of days ill, 
and patient age were not found to be independently correlated with severity 
of disease. Perhaps word had spread among a group of better educated 
mothers of first born males that there were some "special" doctors treating 
children for pneumonia, and so they preferentially brought their children to 
RGH for care. A less likely explanation is that the private practitioners in the 
community knew of the study and referred their patients there. 
Extended families and prior experience 
Based on earlier studies, we expected to find significantly different 
behaviors and improved outcomes for mothers from extended families and 
those with prior pneumonia experience. Kundi et al [36] found that mothers 
from extended families were better able to recognize rapid respiratory rate 
than those from nuclear families and one would expect to find other 
differences as well. They also found that mothers with prior experience with 
pneumonia waited an average of 3.4 days, one day less than those who had no 
prior experience. Mull et al [34] suggest that the presence of an extended 
family may somehow confer a health advantage on children by the presence 
of a greater number of experienced adults in the home. With regard to 
patterns of health seeking behavior, the only significant finding in this study 
was that mothers with experience consulted fewer different providers (1.4) 
than those mothers without (1.9), however, they averaged the same length of 

delay, spent the same number of rupees, and their children were equally ill 
on presentation to the hospital. 
It is interesting to compare the findings regarding length of delay from 
Kundi et al. who reported an average length of delay of 3.8 days, considerably 
less than the 6.7 days reported by mothers in this study. Apart from the fact 
that the patients in the Kundi study had less severe disease (patients were 
excluded if they had chest indrawing), another explanation might be that the 
mothers were afraid of admitting to the interviewer, who was a male 
physician, that they had waited so long before bringing in their child for 
consultation. 
Regarding severity of illness on admission, the presence of an extended 
family did not confer any additional health advantage to children. Nor, by the 
health seeking variables measured, had families behaved differently in the 
face of illness. It was not analyzed whether the type of provider they 
consulted, or home remedy used was different. It is unlikely that there were 
significantly more children from extended families in the community who 
became ill and recovered with less morbidity than children of nuclear 
families, as the proportion of extended families in the sample is comparable 
to the proportion in an urban population. It is not known however, how 
many mothers in the community with prior experience successfully shepherd 
their children through an episode of pneumonia without needing admission 
to the hospital, or whether mothers with prior experience avoid the hospital. 
Mothers from extended families did report having a greater monthly 
income than those from nuclear families. This could be because mothers are 
reporting not just their husbands income but also disposable income from 
other members of the extended family; it could also be related to the finding 
that mothers and fathers from extended families are more highly educated, 
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and more years of education is correlated with a higher income. Perhaps the 
division of responsibility within an extended family allows family members 
to continue their education for longer. 
When considering family structure, decision making, and relations 
between members, one must remember that 53% of women in the Punjab are 
married to a first cousin, and an additional 12% to a second cousin or other 
relation [43]. So, when a women asks permission from her husband for 
permission to do something, she may also be asking a first cousin whom she 
has known since infancy; when she asks her father-in-law, she may also be 
asking her own uncle. Although a majority (68%) of mothers reported that 
they had sought permission from their husband or in-laws before bringing 
their child to the hospital, further comments revealed that it was also a 
process of consensus, bargaining and notification. A mother from an 
extended family may have increased bargaining powers if she can convince 
other more powerful members (e.g. the mother-in-law) of her cause, whereas 
a mother from a nuclear family who has no one else to seek as ally for 
disagreement with her husband might have to heed his authority. In this 
case, one would expect a longer length of delay in nuclear families both 
because the wife would have to delay if her husband disagreed, and because 
there would be fewer adults around to notice illness in the child. However, 
the bargaining and consensus forming that may transpire in an extended 
family could also increase the delay. 
Length of delay 
The pattern of resort variables associated with increased delay between 
onset of symptoms and admission to RGH are not surprising. Families who 
waited longer before admission had in the meantime consulted a greater 
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number of other health care providers, and consequently spent more rupees 
in the process. The associated increased number of visits per provider 
consulted suggests that these were families who were more loyal to particular 
providers and less likely to give up treatment that was not immediately 
effective. However, the difference is not great, and may reflect another 
unmeasured variable such as children with an underlying chronic condition 
who are in the habit of visiting a provider for particular treatments. 
The variable, length of delay, is not a measure of threshold before 
seeking care in as much as the majority of families had sought care from 
other providers; it is a retrospective measure of threshold for appropriate care 
as previous care had not improved the child's symptoms. Previous 
descriptive studies have postulated that competing family obligations might 
hinder health seeking behaviors. This study shows that mothers with more 
children at home waited longer before bringing their child to RGH. 
Interestingly, this seemed mostly to be the case for older children. Because the 
severity of illness variable is independent of patient age, the finding cannot be 
explained by the observation that younger children usually become 
symptomatically acute faster than older children and would therefore be 
brought to the hospital with less delay. Perhaps mothers are more focused on 
the well-being of their younger children. 
In addition, mothers with fewer the years of education delayed longer 
before bringing their child to RGH. Since the less educated mothers had more 
children, perhaps this finding can be explained in terms of more children at 
home competing for time and attention. We cannot conclude that this 
increased delay impacted outcome, as length of delay was not correlated with 
severity of illness on admission. Surprisingly, less education was not 
correlated with greater severity of illness either. A prior study showed that 
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childhood mortality from ARI was twice as high when mothers had no 
education as compared to mothers with elementary education [1], 
Cold as a cause of pneumonia 
Humoral medicine as a paradigm for understanding human disease in 
relation to environmental factors is arguably the oldest and most widely 
disseminated belief system in the world. Anderson postulates that it is the 
simplicity as well as the potential for extensive detailing of subcategories that 
makes humoral theory such a compelling belief system in which to encode 
human experience [44]. Numerous studies [45-47], including recent work 
from Pakistan [36-38], have documented the widespread belief that cold is a 
cause of respiratory disease; it appears to be an idea that permeates many 
otherwise disparate cultures and has endured generations. In contrast to folk 
perceptions of many other infectious diseases, such as smallpox, chicken pox, 
and tetanus which are thought to have a supernatural cause [48], pneumonia 
is considered to have a distinctly physical cause, specifically, exposure to cold. 
What is so striking about the perception that physical cold causes 
pneumonia is that it is shared by illiterate Pakistani mothers and highly 
educated health officials alike. At a National ARI workshop, a representative 
from WHO called for the reduction or elimination of risk factors for ARI, 
among them "chilling" [49]. This belief is not limited to health officials in 
Pakistan. Local health officials in Sierra Leone apparently attribute the high 
number of infant pneumonia fatalities in part to a practice of the Temne, 
who, in an effort to prepare their children for the rigors of life, bathe them in 
cold streams and swing them in the cold morning air to dry [50]. 
In Pakistan, exposure to cold may mean contact with cold temperature, 
as well as contact with Immorally "cold" foods such as rice, oranges or sour 

foods, or "cold" breastmilk from a mother in a "cold" state. Regardless of the 
type of cold, many mothers responded by wrapping their child in many layers 
of clothing (Figure 3b), as though physical warming would counteract either 
physical or humoral cold. In moderation, this practice may provide 
symptomatic comfort to the child and mother. However, overwrapping may 
exacerbate fever and distress the child [51], and limit the chance that the 
mother will detect fast breathing or chest indrawing associated with severe 
disease [34]. 
Though infrequently reported in this study, "tying the pain" (Urdu 
dard mi bunna) is a practice previously reported in Pakistan [37] which 
involves tightly binding the chest to limit movement and reduce the 
pleuritic pain associated with severe pneumonia. Several researchers have 
commented that this may further increase respiratory compromise, and one 
recent study of infants in Turkey showed that babies who had been swaddled 
(tight wrapping of an infant to reduce movement) for at least three months 
were four times as likely to have developed radiologically confirmed 
pneumonia [52], 
The belief that cold causes pneumonia frequently dictated health care 
received in urban Pakistan. Chota doctors and MBBS doctors alike warned 
patients to dress children warmly; one homeopath advised a family not to 
return to the clinic if it was raining. Indeed, during the course of the study, 
the number of visits made to the outpatient clinic and consequently the 
number of cases admitted with pneumonia dropped precipitously on rainy 
days. 
Why does the perception that cold causes respiratory infection persist? 
It easily fits the humoral theory of disease; many have observed, and it has 
been documented [53], that respiratory infections are more common in the 
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wintertime. In Rawalpindi, Pakistan, ARI cases peak in December and 
January when the temperature is the coolest of the year [28]. There is 
consensus that the cold of the winter months promotes increased crowding, 
close contact, increased chance for respiratory droplet spread and a consequent 
increase in the incidence of respiratory infections. There is also evidence that 
cold temperature itself affects the natural history of infections; perhaps there 
is a biomedical explanation for this enduring folk belief. 
Belief that drafts, chilling and wet socks increase the incidence of 
respiratory infections is well entrenched in the folklore of the U.S. and 
England and has inspired many studies. Several studies demonstrate no 
relationship between cold temperature and the incidence of respiratory 
infection [54-57]. One study [57], often cited in textbook discussions of folklore 
and respiratory infection, demonstrated that exposure to cold did not change 
the natural history of rhinovirus infections, apart from suppressing the 
normal rise in neutrophil count. However, this study had a small sample 
size, did not evaluate the host factors that may be affected by chilling, nor did 
it address the effect of chilling on bacterial infections. 
Evidence that cold temperature may affect the natural history of 
respiratory infections in humans is indirect but difficult to disregard. 
Rodbard et al [58] reviewed over 200 papers and hypothesized that body 
temperature is a critical factor in determining host susceptibility and natural 
history of disease, including infectious ones. They note that bacteria have 
temperature niches which make them more virulent in particular organisms 
or parts of the body; a change in temperature can affect the growth rate 
constant of the organism. Temperature can affect host resistance as well by 
altering the phagocytic function of cells of the reticuloendothelial system. 
Studies in animals have shown that exposure to cold increases the severity of 
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infectious diseases. Beginning with Pasteur who demonstrated that chilled 
chickens were less resistant to anthrax [591, studies of mice [60-621, guinea pigs 
[63], rabbits [64], pigs [65-66], dogs [67-70], and monkeys [71] have all shown a 
relationship between decreased temperature increased infections, both 
bacterial and viral. One study of hypothermia in pigs showed a reduction in 
the number of circulating neutrophils and the number of neutrophils 
released from the bone marrow [72]. Perhaps these animal models can be 
applied to infections in humans, respiratory infections in particular. Viruses 
responsible for the common cold prefer cooler temperatures; an airway 
chilled by cold air might be more conducive to the growth of these pathogens 
[58]. A study from Oslo [73] found a significant negative correlation between 
mean daily temperature and the occurrence of RSV, with no correlation 
between RSV and mean rainfall, snowfall, or humidity. It is not clear 
whether this correlation reflects crowding during cold periods, or the direct 
effect of temperature. 
It is unclear as yet whether chilling and hypothermia may play some 
role in the natural history of respiratory infections in humans. The corollary, 
that hyperthermia may have a beneficial effect on host immune response, has 
been extensively discussed [74]. In addition, psychological stress has been 
shown to increase the risk of acute respiratory infection in a dose-response 
manner [75]. The behaviors of Pakistani mothers reflect an enduring and 
profoundly inculcated belief that cold causes respiratory disease, which may 
in part derive from a biological truth. 
Home remedies 
When children became ill at home, the majority of mothers initiated 
home remedies, usually particular combinations of hot tea and foods 

designed to counteract the cold of the disease. Many home remedies are part 
of an oral tradition, passed from generation to generation, where women are 
the "carriers of knowledge" [76]. With the exception of opium, which can 
severely depress respiratory as well as introduce the risk of hypoxia, and chest 
binding which can worsen or promote pneumonia, most non-allopathic 
medicinal remedies probably did no harm and provided symptomatic relief. 
There was no reported force feeding of herbal tea with concomitant risk of 
aspiration as described in Nigeria [77]. In fact, some remedies such as steam 
inhalation and inhalation of vapors from hot teas may have an actual 
beneficial physiologic effect; nasal hyperthermia via inhalation of hot 
humidified air has been shown to relieve symptoms and improve the course 
of the common cold [78]. Mothers were not just gaining knowledge of home 
remedies from their own family tradition; many mothers mentioned that 
they initiated Vicks chest massage after observing the practice on television. 
Seventeen mothers reported administering over-the-counter 
preparations or leftover medications instead of, or in addition to, more 
traditional herbal remedies, which included antibiotics in a few cases. It may 
be that more children were treated at home with antibiotics, as their mothers 
often did not know what left over medicines contained (e.g. "it was a green 
syrup”), or they selectively forgot. A study of patients presenting to a U.S. 
emergency room showed that self-medication with antibiotics, as evidenced 
by antibiotic activity in their urine, was most frequent in pediatric patients 
with URI symptoms, and that the majority of these patients denied a history 
of antibiotic use [79]. As antibiotics are widely available in Pakistan and much 
of the developing world without prescription [80], it would not be surprising 




The overwhelming majority of families had consulted at least one 
outside provider before coming to RGH. Ten of the families who had 
initiated home treatment came to RGH without consulting anyone else, but 
all of the families who did not initiate care with home treatments did consult 
at least one outside provider coming to RGH. So, there were no families that 
came immediately to RGH for care without trying some other type of care 
first. 
The composite pattern of visits and comments by mothers reveal a 
greater interest in medicines and instant cure than in the licensure of the 
doctor. Most mothers in this study consulted allopathic practitioners for the 
care of their children, reflecting their belief that pneumonia has a physical 
cause. The infrequent report of visits to non-allopathic style practitioners may 
reflect a hesitancy to report these visits to a foreign researcher perceived to be 
affiliated with allopathic style care, though it is not likely that this was a 
significant source of bias. 
Families who initiated care with a private M.B.B.S. doctor were 
unlikely to then change to an unlicensed Chota doctor, however those who 
initiated care with a Chota doctor were just as likely to make the next visit to 
a M.B.B.S. doctor (private or hospital-based), as to revisit a Chota doctor. 
Although there was a pattern of moving from home based treatment to 
treatment by outside providers, there was not a clear pattern of moving from 
more traditional providers such as homeopaths and hakims to unlicensed 




While mothers often did not remember whether a doctor was a 
specialist or a generalist, a M.B.B.S. or a quack, they could with few exceptions 
describe the medicine dispensed in detail, much the same way as they could 
describe recipes for home remedies.The medicine in fact seemed to be the 
crucial part of the transaction between doctor and patient, at least as told by 
the mother. Several studies have shown that it is the form rather than the 
content of the medicine that is of importance to many [81], especially those 
from cultures where traditional medicine is widely practiced. Perhaps the 
majority of mothers did not know what kind of medicine they gave to their 
child because it was irrelevant to them whether the syrup was an antibiotic, 
antipyretic or other type of medicine. It was simply good for pneumonia. 
There has been much discussion of the harm and overuse of injections 
in the developing world, and of the patient-driven demand for them [81,82]. 
Although mothers in this study were not asked any direct questions about 
their desire for injections, only four volunteered strong opinions in favor of 
injections. Over 50% of M.B.B.S. and Chota doctors gave injections however, 
and it is not clear whether the mothers would have been dissatisfied if they 
hadn't, or whether the doctor just perceived the situation as such. One study 
from Togo showed that 69% of providers perceived that the mother would 
prefer an injection over an oral medication for her child; however when 
asked, only 10% of mothers actually wanted an injection for their child [83]. A 
similar phenomenon may have been present in Pakistan. 
Compliance with care 
The most frequent reason for discontinuing care from a provider was 
that the medicine was ineffective. The provider's reputation was essentially 

based on the medicines dispensed. Often only a one day supply of medicine 
was dispensed because that was all the family could afford; sometimes the 
medicine was perceived as effective but it was too expensive. 
Mothers' perceptions of the diagnostic habits of providers 
By mothers' report, it would seem that few doctors indeed knew how 
to measure a respiratory rate, or recognize its' importance in assessment of a 
child with respiratory symptoms. Although this was very soft data, the 
mothers could convincingly describe activities of the RGH doctors that we 
knew were taking a respiratory rate, and they consistently did not describe 
these activities when describing the physical exams done by other providers. 
Mothers were also asked whether the doctors lifted the shirt when using the 
stethoscope. With the exception of the hospital-based doctors who seemed to 
lift the shirt each time they used the stethoscope, other providers lifted the 
shirt much less often than they used their stethoscope, making it unlikely 
that they were able to learn much from their examination. It is difficult to 
assess the adequacy of a physical exam by second hand report, but the data 
from this study suggest that the physical exams performed are not 
appropriate. 
Government doctors 
The dearth of visits to government doctors has several different 
explanations. One explanation is that the term, government doctor, was not 
defined to include all practitioners who should actually be classified as 
government doctors. Government doctor was defined for this study as doctor 
working at a Basic Health Unit (BHU) or Rural Health Center (RHC), centers 
in periurban and rural areas opened by the government to increase access to 
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health care. Doctors working at military facilities and public hospitals such as 
Rawalpindi General Hospital, and perhaps at some of the other hospitals 
where mothers took their children, are also doctors under government 
jurisdiction. It is not certain whether these doctors belong to the group of 
"government doctors" targeted for the National ARI Training program. In 
fact, doctors at RGH had been trained to count respiratory rate, as the chief of 
pediatrics at the hospital was also a professor of pediatrics at Rawalpindi 
Medical College, and, as a pediatrics professor, had been trained in the WHO 
protocol. Furthermore, there was reinforcement of the practice of counting 
respiratory rates and looking for chest indrawing by the presence of physicians 
trained for the concurrent CDC study. If RGH and military doctors do belong 
to the group of "government doctors" currently targeted, then the number of 
government doctors visited becomes 12 of the 194 visits, or 6% of visits. 
Another explanation might be that the study sample is an urban 
sample (83% from the city of Rawalpindi or Islamabad) located too far from 
the four or five periurban BHU's in the district of Rawalpindi. Perhaps an 
urban sample such as that of the present study would not reflect visits to 
these centers. 
Or, we could argue that because 100% of the sample ultimately sought 
care at RGH, and RGH is a "government hospital" inasmuch as it is a public 
hospital, then 100% visited a facility targeted in the National ARI Training 
program plans. 
However, if the final visit leading to admission is not counted, turnout 
to facilities where government-trained doctors practice appears to be poor 
indeed, and it is not likely that even a stratified sample of urban and rural 
populations would significantly improve this figure. A National Health 
Survey found that only 15% of the population used government health 
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facilities; 25% used private clinics; 17% used private hospitals and 28% used 
traditional healers [84]. Such data are not specific to visits for pediatric 
respiratory complaints, and our study suggests that visits to government 
doctors may be even fewer for pediatric respiratory complaints which 
mothers perceive require medicine or treatments that government doctors do 
not provide. 
Gender 
Many papers describe preferential treatment of male children with 
consequent decreased morbidity and mortality and improved survivorship, 
particularly in Asia. Thus, the paucity of gender differences emerging from 
this data is remarkable. A recent study from the Philippines showed female 
gender to be a risk factor for increased morbidity from Acute Respiratory 
Infection [85]. Researchers in Bangladesh documented that while the 
difference in rates of respiratory infection for boys and girls was statistically 
insignificant, the health service utilization by parents was dramatically 
greater for boys [86]. Another paper describes greater drug purchases for male 
than female children in the same area of Bangladesh [87]. A study of sex 
differentials in singletons and twins in Bangladesh demonstrates a higher 
female mortality among both singletons and discordant twins after the first 
few months of life, and suggests that when boys and girls are in direct 
competition for resources, girls fare poorly [88]. 
In a discussion of the social power of women and the health of their 
children in Africa and Asia, MacCormack postulates that the preferential 
treatment of males in Pakistan, as reflected in markedly disparate mortality 
rates for boys and girls, is in part a result of women's lack of power. She 
argues, "In societies where there is not a great demand for women's 
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productive labour, or where their labour is not socially acknowledged and 
they therefore lose control of the product of their labour, women have little 
with which to transact in social relationships." Women's social status then, 
revolves around their role as mother [89]. It would follow that women might 
give preferential treatment to their sons as a way of enhancing their own 
power. The power of the mother-in-law and her ability to control not just her 
sons but daughter-in-laws as well, was observed frequently during this study. 
It is also possible that women internalize their lower status and take actions 
which may affect the health of their children; such actions may affect the 
health of girls more adversely than it affects boys. McKee argues that systems 
of male preference may be a complex social response to the universally higher 
male infant mortality. Paradoxically, she argues it is precisely the female's 
biologic strength which may promote social systems oppressive to women. 
Males receive preferential treatment to compensate for their natural biologic 
vulnerability [90]. Another paper postulates that sex differences in Pakistan 
which are based on retrospective rather than surveillance data may reflect a 
selective memory for deaths of sons over deaths of daughters [91]. Therefore, 
if calculated with retrospective data, the reported sex differential in Pakistan 
may underestimated. 
Recent surveillance data for Pakistan report the overall sex ratio for 
Pakistan to be 1.08 males per 1.00 females; for children up to the age of four 
the ratio is 1.05:1.00; and for children between five and nine years the ratio is 
1.07:1.00. These figures are all decreased for populations from major cities (e.g. 
Rawalpindi) where the overall sex ratio is 1.06 males per female; for children 
up to the age of four the ratio is .95, and for children between five and nine 
years the ratio is 1.00 [43]. 
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Why then was the male to female ratio of pediatric patients presenting 
to the outpatient clinic 1.08 to 1.00, and the ratio of those diagnosed with 
pneumonia 1.76 to 1.00? Studies of ARI from both the developed and 
developing world report a higher incidence of young males than young 
females brought in for evaluation of ARI, especially lower tract disease. In 
discussions of this phenomenon, studies from the developed world 
immediately turn to discussions of differential "attack rate" in boys versus 
girls, hypothesize about gender differences in immune function or 
vulnerability to bacteria [92,93], or are not discussed [94], By contrast, similar 
results from the developing world tend to focus on discussions of sex 
differences in health seeking behavior and preferential treatment of males 
[36,56], with some exceptions that do not interpret the results of a sex 
differential in incidence [95,96]. One study from the developing world did not 
measure the incidence of ARI, but found no sex differences with regard to 
ARI related deaths [97]. 
One could argue that the difference in incidence for studies in Chapel 
Hill, Seattle, Cali, Colombia, and Rawalpindi, Pakistan, which are all hospital 
or clinic based studies, simply reflect the differential in bringing more male 
children to the hospital or clinic. However, the Nigeria study is a community 
surveillance study and it becomes difficult to imagine how sex differences 
could be attributed to anything but an actual difference in infection rates for 
males and females. Further, case series of H. influenzae demonstrate a male 
female ratio of two to one or more [98]. 
Reasons other than differential gender immune mechanisms and 
vulnerability could account for the differential incidence. As respiratory 
infections are transmitted through close contact and droplet spread, 
differences in play patterns among boys and girls could account for the 
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differences through increased contact between boys. Viral colds, spread by 
sneezing and contamination with nasal secretions, are more common in 
boys; not surprisingly, bacterial pneumonias spread by droplet spread are 
more common as well. 
However, differential attack rates or play patterns do not explain why 
in the Philippines female gender was found to be a risk factor for increased 
morbidity for acute lower respiratory tract infections [85]. Or why the case 
fatality ratios for the BOSTID data showed consistently higher mortality 
among females [56]. If the "attack rate" for lower respiratory infections in 
Rawalpindi/Islamabad in 1992 is similar to that in Seattle in 1971 (1.25: 1), or 
Chapel Hill (1.58:1), most of the 1.76: 1.00 ratio could be explained. Gender 
differences in case fatality ratio over 1990 and 1991 at Rawalpindi General 
Hospital cannot be explained by differential attack rates, and more likely 
reflect differential treatment of boys and girls. Girls might have been brought 
in later, or had more severe risk factors for increased mortality, such as 
greater malnutrition. In a longitudinal study of 910 infants from Lahore, 
Pakistan, girls showed a markedly lower weight for age as well as weight for 
length than boys (p<0.0001) [26]. 
Kundi et al [36] suggested that within a similar population of mothers, 
those with higher income at more years of education tended to bring a boy to 
the hospital (this observations was not submitted to statistical analysis), while 
this study found that if any trend was apparent, mothers with higher incomes 
tended to bring in boys. As far as mother's education, there was no correlation 
with the sex of the child brought to the hospital, however, those with fewer 
years of education did report having more male children at home. In contrast 
to Hunte and Sultana's [35] finding that families spent four times as much 
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money per illness episode on males as compared with females, as well as an 
increased average number of treatments, we found no difference. 
Few gender differences were detected in the population of families 
studied. Perhaps the gender differences within a population of families who 
are willing to admit their daughter to a hospital in the first place are small 




Families in Pakistan are similar to families in other parts of the world 
in believing physical cold to be a cause of pneumonia, and their child care 
practices related to this belief are harmless in the majority of cases. Most 
families believe that pneumonia is an illness requiring allopathic care, 
however the practitioners they consult, both licensed and unlicensed, do not 
provide appropriate care. As families rarely choose to consult government 
doctors, a campaign to train government doctors to properly diagnose and 
manage respiratory infection would seem a poor use of limited resources. In 
a health system such as exists in Pakistan which is largely client demand 
driven, perhaps the most efficient means of changing the behavior of doctors 
might be to educate the mothers about the danger signs of severe pneumonia 
in much the same way as they have been taught to recognize danger signs of 
diarrhea. A broad public information campaign would reach the mothers as 
well as the large number of private practitioners that they consult. 
\ 
^estimates developed from the work of Bulla and Hitze ( 7], Gvvatkin [ 8], and Leowski [ 1], 
“These studies were all published as part of government documents or in the Pakistan Pediatric 
journal. They were summarized in reference 25. 
3the figurel40,000 is estimated by adding 80,000 ARI to 60,000 pertussis as reported by Khan in 
the Federal ARI Cell publication [25] p 34. As he states, these estimates are probably 
unrealistic and too low. Khan's other estimate applies infant mortality rate to the population 
under 5, and then assumes that ARI accounts for 25% of all deaths (unclear where this figure is 
from). Most likely ARI is responsible for about 250,000 deaths a year. This figure can be deduced 
from applying Leowski's [1] ARI mortality rates to Pakistan's under-five population. 
4Van der Geest would argue that this framework is medico-centric in that we are testing 
compliance with "real" (e.g. biomedical) needs rather than cultural needs. For further 
discussion see reference 33 p 273. 
^see Mull et al [ 38 ] for a more extensive description. 
6The concurrent CDC study excluded patients who had received "adequate" doses of "proper" 
antibiotics within 48 hours of admission, but during the course of the present study, only one 
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Table 1: Comparison of illness and demographic characteristics patients in general 
pediatric ward and CDC study ward, Rawalpindi General Hospital, 
Rawalpindi, Pakistan. 
Mean (+/- SD) for patients 
Variable CDC (n=68) Pedi ward (n=28) p-value 
Clinical Scoret 4.4 (1.5) 6.5 (2.2) <0.001 
Days Ill 5.5 (4.0) 11.0(12.4) <0.001 
Patient Age (mos.) 8.6 (8.2) 15.8 (14.8) <0.01 
Mother's educ (yrs) 4.7 (4.7) 2.2 (3.3) <0.01 
Gender birth order 2.0(1.1) 2.7 (1.6) <0.05 
*one way analysis of variance 
tsee Appendix 2 for derivation of clinical score and Appendix 1 for definition of other variables 
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Table 2: Comparison of Study Population with Population of Pakistan, the Punjab, 
and Major Cities. 
Sociodemographic 
Variable_Pakistan Punjab_Major City*_RGH Study 
Family Structure 
% extended 
family 65.9% 64.1% 
mean # living 
offspring 3.5 3.2 
male:female 
in <20 yrs .99 1.02 
Mother's Education 
no education 76.5% 47.7% 47.6% 
primary (1-5 yrs) 10.3% 15.7% 21.4% 
middle (6-8 yrs) 5.2% 10.6% 11.7% 
secondary (9-10 yrs) 6.7% 20.7% 10.7% 
higher (11+ yrs) 1.3% 5.3% 8.7% 
Father’s Education 
no education 48.4% 32.7% 20.4% 
primary (1-5 yrs) 18.4% 13.3% 11.7% 
middle (6-8 yrs) 
secondary (9-10 yrs) 
11.9% 11.3% 14.6% 
34.0% 
higher (11+ yrs) 21.3% 42.6% 19.4% 
Data for Pakistan, the Punjab, and major cities from National Institute of Population Studies and 




Table 3: Mothers' report of the cause of illness in their children hospitalized with 
pneumonia, Rawalpindi, Pakistan 
Cause___Frequency (%) 
Child in contact with cold temperature 
• cold weather (Urdu sardi or thanda) 53 
(rain, snow, cold wind, cold morning or evening air, mountain air, 
rode on motorbike without a cap, no electricity in home) 
• exposure from batiling 5 
(bathed in cold water after birth, bathed on a rainy day, bathed 
while sick, in contact with cold air while bathing) 
• exposure from frequent diaper or clothing changes 4 
• other 8 
(sifs on cold floor, drank cold milk, mother touched child with 
cold hands, draft from frequent door opening by other kids) 
Mother is cold and nurses child with "cold" breastmilk 
• washed clothes/floors/dishes 8 
• hands are wet 2 
• drank lassi (yogurt drink) 1 
• recently bathed 1 
• bathed after intercourse 1 
• mother is weak and breastmilk not strong enough 1 
Rapid change in temp from warm to cold (Urdu garutn-saard) 
• warm home/room/bed —> cold outdoors/room 9 
• perspiring/febrile child contacts cold air 2 
• child crying/sweating contacts cold air 1 
• heated bus —> cold taxi 1 
• warm climate(Rawalpindi) —> cold climate (Murree) 1 
Supernatural cause 
• "could be" evil eye (Urdu nazar) 
Contagion 
• cough from neighbor's child led to illness 1 
• mother and father had colds and kissed child 1 
Predisposing illness 
• woke up with a cold 1 
• caused by measles 1 
Other 











Total is greater than study sample because some respondents gave more than one answer. 
Percentages add up to greater than 100 due to rounding. 
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Table 4: Family members from whom mothers sought permission or felt obligated to 
notify before admitting children to Rawalpindi General Hospital. 
Family Member (as related to mother) Frequency (%) 
Husband 45 (44%) 
In-laws 25 (24%) 
No one or self 9 (9%) 
Mother’s relative (mother, father, brother) 7 (7%) 
Self and husband 6 (6%) 
Other 2 (2%) 
Mother not seeking permission as admission 
suggested by another family member 9 (9%) 
TOTAL 103 (100%) 
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Table 5: Home remedies used by mothers of children hospitalized at Rawalpindi 
General Hospital, Rawalpindi, Pakistan. 
Home remedy_Frequency 
Teas 40 
• green tea 28 
(plain, with cardamom alone, with cardamom and cinnamon, or other 
combinations of the following: cardamom, cinnamon, fennel (Urdu sauf), 
mint (Urdu podina), ajwain*, cloves, peppercorns) 
•black tea 9 
(plain or with various combinations of milk, fennel (Urdu sauf), cardamom, 
cinnamon, cloves, cloves, ajwain*, and sugar) 
• other herb teas 3 
(Joshandaf, plain fennel, mint, and ajwain) 
Oils to chest, throat or back 40 
• Vicks 20 
• lodex 8 
• mustard oil (plain or with turmeric) 10 
• ghee (clarified butter) 1 
• asafoetida (Urdu heeng) 1 
Eggs 25 
• raw 9 
(plain, yolk only, beaten in cup of warm milk, mixed with tea and 
spices, with milk and sugar) 
• soft boiled 12 
(plain, with buffalo milk, with green tea) 
• hard boiled 4 
(whole, yolk only, white only) 
Steam inhalation 16 
Chest wraps 7 
•cloth with egg yolk from wild hen 1 
• warm ashes tied in cloth and placed on chest 1 
• "tie the chest" (Urdu sina buno) with plain dupatta 2 
• cotton material warmed and wrapped around chest 1 
• benakshah flowers boiled, strained, tied on chest while warm 1 
• Betel nut leaves placed on chest 1 
Other 19 
• honey 5 
• cloves 3 
• ajwain 2 
• brandy, one drop in milk or water 2 
• opium, plain or in green tea 2 
• deer horn (Urdu bara sitiga), ground and mixed with water 2 
• ginger l 
• asafoetida (Urdu heeng) \ 
•chicken soup 1 
* ajwain is a spice made from ajowa seed ('Trachyspermum ammi) 
+ Joshanda is a commercially packaged collection of herbs 
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Table 6: Comparison of average number of syrups, tablets, injections dispensed per 
visit, by provider type, as reported by mothers. 
Average Average Average 




1.6 0.7 0.6 
Hospital 





1.8 1.3 0.6 
Homeopath/ 




Table 7: Variables associated with increased delay between onset of illness and 
admission to Rawalpindi General Hospital.t 




<0.00001 .22 more rupees spent with 
increased length of delay 
age of child <0.01 .09 older children had been 
ill for longer 




<0.01 .07 consulted with a greater 
number of different 




<0.01 .08 less educated mothers 
delayed longer before 
bringing children to RGH 
# children <0.01 .06 mothers with more 
children at home waited 
longer before bringing 
sick child to hospital 
# visits per 
provider 
consulted 
<0.00001 .25 with increasing length of 
delay, more consecutive 
visits were made to each 
provider consulted 
tone child who had a prolonged illness over 2 months complicated by rickets and malaria, was excluded 
from this analysis 
* multiple linear regression 

64 
Table 8: Comparison of mothers whose children had a history of pneumonia with 
those whose children did not. 
Mean (+/- S.D.) values for mothers 
Variable_experience (n=43) no experience (n=60)_p-vaiue* 
Statistically significant: 
# of children 4.2 (1.9) 2.4 (1.8) <0.0001 
total # different 
providers before 
admission 
1.5 (1.0) 1.9 (1.0) <0.05 
mother's age 28.7 (5.6) 24.1 (4.4) <0.0001 
Not significantly different: 
visits made per provider 1.7 (1.1) 1.3 (0.9) =0.08 
total # of visits 2.4 (2.0) 2.5 (1.8) =0.70 
Rps spent before admission 45.3 (72.5) 48.4 (63.8) =0.82 
length of delay (days) 8.2 (10.4) 6.5 (4.8) =0.27 
admission clinical scoret 5.0 (1.6) 4.9 (2.2) =0.80 
age of patient (mos.) 12.8 (11.5) 9.7 (12.0) =0.20 
income (Rps./mo.) 2,433 (2,412) 2,472 (2,143) =0.93 
dist traveled to hosp (km) 12.5 (25.9) 17.9 (44.1) =0.47 
% from extended family =0.52 
*one way analysis of variance, except % from extended family, which was calculated with Chi-square 
t see Appendix 2 
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Table 9: Comparison of characteristics of extended and nuclear families from study 
population at Rawalpindi General Hospital. 
mean (+/- SD) values for families 
Variable_Nuclear (n=37) Extended (n=66)_p-value* 
Family: 
Mother's age (yrs) 28.0 (6.4) 25.0 (4.5) <0.01 
Mother’s education (yrs) 2.5 (4.1) 4.9 (4.5) <0.01 
income (Rps/mo.) 1,843 (1,093) 2,799 (2,633) <0.05 
# living children 4.0 (2.2) 2.7 (1.8) <0.01 
# living male children 2.2 (1.3) 1.4 (1.2) <0.01 
# living female children 1.8 (1.5) 1.3 (1.2) <0.05 
Birth order 4.7 (2.7) 3.0 (2.0) <0.001 
Gender birth order 2.5 (1.3) 2.0 (1.2) <0.05 
Sex =0.90 
Prior experience with pneumonia =0.52 
Pattern of resort: 
Length of delay (days) 8.7 (in) 6.5 (4.8) =0.20 
Total # providers consulted 1.6 (0.9) 1.8 (1.1) =0.48 
Total # visits to all providers 2.4 (1.9) 2.5 (1.9) =0.90 
Rps spent on illness episode 51.4 (66.6) 44.8 (67.9) =0.64 
Dist. traveled to hosp.(km) 11.8 (26.0) 17.8 (42.7) =0.44 
*One way analysis of variance, except Sex and Prior Experience, which were calculated using Chi-square. 
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Table 10: Rawalpindi General Hospital Pediatric Admissions and Deaths, 
1990 and 1991. 
Variable 1990 1991 
Total Admissions 3,008 2,416 
Deaths of All Causes 
Male 159 150 
Female 222 (ns) 106 <ns) 
Total 281 256 
Pneumonia 
Admissions 
Male 257 259 
Female 166 <**) 149 (***) 
Total 423 408 
Deaths 
Male 18 19 
Female 16 <ns) 19 (ns) 
Total 34 38 
Pneumonia deaths 
as % of all deaths 
Male 11.3 12.7 
Female 13.1 18.0 
Total 12.1 14.8 
Pneumonia Case 
Fatality Ratio, both years 
Male 7.2% 
Female 11.1% (p=0.05) 
Total 8.7% 






Table 11: Variables tested for correlation with gender 
Mean (+/- S.D.) value for gender 
Variable Male (n=63) Female (n=40) p-value 
Sociodemoeraphic: 
Child deaths 0.3 (0.6) 0.6 (0.8) 0.06 
Female child deaths 0.1 (0.3) 0.3 (0.7) 0.08 
Family income (Rps/mo.) 2,722 (2,528) 2,036 (1,662) 0.13 
% from extended family 58.7% (37/63) 72.5% (29/40) 0.16’*’ 
Male child deaths 0.2 (0.6) 0.4 (0.7) 0.31 
Gender birth order 2.3 (1.3) 2.1 (1.1) 0.61 
Mother's age (yrs) 25.9 (6.1) 26.4 (4.2) 0.63 
Mother's education (yrs) 3.9 (4.4) 4.1 (4.6) 0.80 
Living children 3.2 (2.2) 3.1 (1.8) 0.83 
Father's education (yrs) 7.4 (4.9) 7.5 (4.4) 0.89 
Birth order of patient 3.6 (2.6) 3.7 (2.3) 0.95 
Health-seeking behavior: 
Dist. traveled to RGH (km) 18.3 (42.7) 11.5 (27.5) 0.38 
Delay btwn. onset of illness 
and admission (days) 7.6 (8.8) 6.6 (5.5) 0.49 
Money spent during illness 
episode (Rps.) 45.9 (49.3) 49.3 (86.5) 0.81 
Total # of different providers 
consulted 1.6 (1.0) 1.8 (1.1) 0.47 
Total # of visits to providers 2.5 (1.9) 2.3 (1.9) 0.57 
Visits per provider 1.5 (1.1) 1.4 (0.8) 0.71 
Other: 
Prior history of 
pneumonia (% yes) 17.7% (11/62) 36.8% (14/38) 0.03 
Age of patient (mos) 9.4 (1.5) 13.6 (1.9) 0.08 
Clinical score 4.7 (1.7) 5.2 (2.3) 0.21 
*all values for one way analysis of variance, except as marked with t 
+ categorical variables compared using Chi-square. 
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Table 12: Variables tested for correlation with severity of illness on admission* and 
found not to be significant. 
Variable Statistical test 
gender 
ethnicity 
extended vs. nuclear family 
family member granting permission for admit 
admitted vs. refused admission 







number of children 
living male children 
living female children 
birth order 






length of delay before admission 
total number different providers consulted 
total number of visits to all providers 
Rupees spent on illness episode 
tt 
tt 
*see appendix 2 for derivation of clinical score 
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2,532 Patients Presenting to RGH 
Outpatient Clinic for all Causes 
1131 M (55.6%) 
1046 F (36.3%) 
(pc.oooi) 
218 diagnosed with pneumonia (9.2%) 
139 M (63.7%) 
79 F (36.3%) 
(p<.005) 
49 refuse admission (22.5%) 85 admitted to CDC study(39%) 84 admitted to PediWard (38.5%) 
33 M (67.3%) 54 M (63.5%) 54 M (61.9%) 
16 F (32.7%) 31 F (36.5%) 32 F (38.1%) 
sample 
intcrvicivcd 
103 patients (47.2%) of available sample 
63 M (61.2%) 
40 F (38.8%) 
Figure 1: Derivation of study sample from all pneumonia cases presenting to 



















Figure 2: Age and sex distribution of patients enrolled in study at 



















































































































































































































































































































































































Government doctor (n=2) 






Figure 5:194 visits made by 103 families between onset of illness 
and admission to Rawalpindi General Hospital. 

Provider Consulted 
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 
Treated at home (n=72) 
55 gave teas, oils, eggs, 
chestwraps, etc. 
17 gave over-the-counter 
preparations or left¬ 
over medicines (anti¬ 






D Religious Healer 
(includes fnr, siyana, moulvi) 
0 Hospital-Based Doctor 
(includes doctor from RGH or other hospital) 
M.B.B.S Doctor 
(includes private practice, military 
and government doctors) 
□ Chota Doctor 
(includes Clioln, Dispenser, Compounder 
and ? M.B.B.S. doctors) 
Traditional Healer 






Figure 6 : Composite pattern of all visits made to all provider types by 103 families who ultimately admitted their child to 
Rawalpindi General Hospital. 
Circles represent provider types, size of circle represents proportion of families consulting provider type. Arrows represent movement between providers; arrow width represents 





































□ don't know 
Counted Used a 
respiratory thermo- 
rate? meter? scope ' 
Counted Used a 
respiratory thermo- 
rate? meter? 
Used Lifted shirt 
stethe- to auscul- 
scope? tate chest? 
Private M.B.B.S. doctors 
(n=77) 




Counted Used a 
respiratory thermo¬ 
rate? meter? 
Used Lifted shirt 
stethe- to auscul- 
scope? tate chest? 
scope r 
"Chota" doctors (n=84) Homeopaths and hakims (n=5) 
Figure 7: Comparison of physical exams performed by different 
provider types, as reported by mothers 






























Figure 8: Comparison of syrups, tablets, and injections dispensed by 
different provider types, as reported by mothers 
% of providers who had dispensed one or more of medicine type 
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Figure 9: These medicines were purchased from a variety of providers during the 
course of one episode of pneumonia in one child. Syrups dispensed by 
both licensed and unlicensed doctors are typically given in small 




Figure 10: Comparison of mean cost (+/- S.E.) of visit (in Rupees), 
including consult fee and medicines dispensed, by different 
provider type, as reported by mothers. 
*at time of study 25 Rps = $1.00 
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Appendix 1 - Definition of variables 
Birth Order - the rank in the order of all live births and miscarriages 
experienced by the child's mother. 
Ethnicity - the ethnic group with which the family identifies, based 
primarily on the main language spoken within the 
household, e.g. Punjabi speaking are Punjabi. 
Extended family - a family of three or more adults, related by blood or 
marriage, and their children 
Gender Birth Order - the patient's birth order among siblings of the same sex 
e.g. a male born after three females will have a birth 
order of four and a gender birth order of one. 
Income - the average monthly income available to the family, 
including income from father's work, mother's work, 
and extended family if applicable. 
Length of delay - the number of days ill between onset of illness and 
admission to Rawalpindi General Hospital. Derived 
from mother's answer to "how many days has your 
child been ill", and reconstruction of days ill from illness 
narrative. Wherever possible, meant to reflect days ill of 
current illness episode. 
Total # providers - the total number of different individual health care 
providers from whom family sought care during their 
child's illness episode 
Total # visits - the total number of visits made to health care providers 
of all types 
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Appendix 2 - Severity of illness variable* 
Variable and conditions Clinical score 
if age < 2 months and respiratory rate 60-70 1 
71-80 2 
>80 3 
if age > 2 months and < 12 months 
and respiratory rate 50-60 1 
61-70 2 
>70 3 
















Grade I or not known 0 
Grade II 1 
Grade III 2 
(lowest clinical score 2; highest clinical score 12) 
*based on clinical scoring system used in concurrent CDC study as reported by study physician 
Dr. Zaheed. 
tmeasured with pulse oximeter; data missing in 22 cases and given 0 pts. 
“scored by Pakistan growth chart (see appendix 3) according to weight recorded on chart; if no 
weight recorded, given 0 pts. 
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